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7’IIc ]1’1. lt~crtial  Refercncc [Jnil  (IA?(J)  is the singk  most  sophisticated asscIIIMy on the
Cassini Spacecraft. At the com of the IRIJ  is the state-of-the-art, l.itton (formerly lh?lco)
IIcwisp)lwiml  Resonator Gyro.wwpe  (llh!G). I .aunchui in C)ctobcr  of 1997, Cassini’s
trajectory utilizes gravity assist nuincuvcrs  aroun[i Venus (twice), F2irti], an(i Jupiter over a seven
year pcriml, arriving at the Saturn systcm in June of 2004.” Its tour of the Saturn syslem will last
ai) a(i[iitional  four years. Althougil  ti~c Cassini  Star Rcfcrcncc  Unit (SRIJ)  provides the ultimate
rcfcrcncc for the spacccraf[ Attitude  an(i Articulation Control Sys[cm (AACS) and can bc used to
control the spacecraft m(icr  benign con(iitions,  the Cassini  lncrlial  Reference Unit (IRU) wiii be
essential for precision attitude stabiiimtion  ami (iuring maneuvers and fault recovery operations.
‘1’hc rdiability  of the IRU over the long Cassini  mission is tilereforc of critical concern,

Foliowing  an extensive evaluation of several possib]c alternatives the lkmispherical  Resonator
Gyro (1 I]<G) basc(i  1 RLJ, developc(i  by 1.itton Guidance. and Control S ystcms, was chosen for the
Cassini mission. ‘J’hc 1 lemisphcrical  Resonator (iyro (1 lRG) offers an attitu(ic sensor tilat  has no
pi~ysical  wearout  mechanisms, based on a principle first dcscribcd  by G. 11. Bryan in 1890 in his
paper “on Beats in the Vibrations of a Revolving Cylinder or Rc]l”. Modifications to the basic
1 lRG lRIJ (icsign were made to a(iapt  it to the unique requirements of the Cassini mission an(i the
AACS intcrfidcc.  ?“hc  Cassini lRIJ wiii be the firs[ usc of an IRIJ for a (iccp space planetary
mission that (iocs not LISC a spun mass sensor,
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